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(54) DIE FOR FORGING AND METHOD FOR PRODUCING IT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a die for forging with 
which the production efficiency can be improved and also a 
prescribed surface roughness can be obtained, and to provide 
the producing method thereof. 

SOLUTION: A rough working treatment of the tapered surface 
12 of a die case 10 and the tapered surface 18 of a die 16 
(Step 11) is executed. Subsequently, a heat treatment is 
executed (Step 12), and after executing a reference cutting 
treatment (Step 13), a cutting finish working treatment is 
executed in a condition for obtaining the prescribed surface 
roughness (Step 14). 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 

[Claim(s)] 

[Claim 1] the forging characterized by the taper side finishing processing was carried out [ the side ] by 
cutting being formed in the die case where the taper side finishing processing was carried out [ the side ] by 
cutting was formed in the inner circumference section, and the periphery section, and having the dice which 
has the product configuration section, pressing said dice fit and being constituted to said die case — public 
funds — a mold. 

[Claim 2] the forging to which it has the die case where the taper side was formed in the inner-circumference 
section, and the dice which a taper side is formed in the periphery section and has the product-configuration 
section, and finishing processing of one of said taper side of said die case or said dice is carried out by cutting, 
finishing processing is carried out by polish processing, and said taper side of another side is characterized by 
to press said dice fit and to be constituted to said die case — public funds — a mold. 

[Claim 3] the forging which comes to press fit the dice which has the product configuration section to a die 
case — public funds — the forging characterized by finishing processing of the taper side formed in the taper 
side formed in the inner circumference section of said die case and the peripheral face of said dice in the 
manufacture approach of a mold being carried out by cutting — public funds — the manufacture approach of 
a mold. 

[Claim 4] the forging which comes to press fit the dice which has the product-configuration section to a die 
case — public funds — the forging whose taper side formed in the taper side formed in the inner- 
circumference section of said die case and the peripheral face of said dice in the manufacture approach of a 
mold is characterized by for finishing processing of one side to be carried out by cutting, and for finishing 
processing of another side to be carried out by polish processing — public funds — the manufacture approach 
of a mold. 

[Claim 5] the forging characterized by processing said cutting on conditions with cutting speed 80-120 
m/min, an amount [ of slitting / of 0.05-0.1 mm ], and a feed per revolution of 0.1 -0.2mm in an approach given 
in either of claims 3 or 4 — public funds — the manufacture approach of a mold. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the forging whose this invention comes to press fit the dice which has the product 
configuration section to a die case — public funds — it is related with a mold and its manufacture approach. 
[0002] 

[Description of the Prior Art] What pressed fit from the former the dice with which the product configuration 
section was formed to the die case as metal mold for cold forging is known (refer to JP,63-230244,A). 
[0003] For example, as shown in drawing 1 , the die case 10 has the taper side 12 in the inner circumference 
section, and the dice 16 equipped with the product configuration section 14 has the taper side 18 in the 
periphery section. As shown in drawing 2 , reinforcement support of the dice 1 6 is carried out by being 
pressed fit in the die case 10. 

[0004] Here, if the taper sides 12 and 18 are not formed with high precision, galling and backlash will arise 
between the die case 10 and a dice 16. Trouble will be caused to exchange of a dice 16 if there is galling. 
Moreover, if there is backlash, it will become generating of a defective and the cause of damage of a dice 16. 
Furthermore, moderate field roughness and precision are also required so that the die case 10 and a dice 16 
may not break away at the time of shaping. 

[0005] Then, conventionally, as the taper sides 12 and 18 were shown in drawing 3 , they were formed in it. 
[0006] First, roughing processing of the taper sides 12 and 18 is carried out (step SO. Subsequently, after 
heat treatment is added and being formed in a predetermined degree of hardness (step S2), cutting processing 
which serves as criteria with a cutting machine is performed (step S3). Furthermore, finishing processing by 
cutting is performed by said cutting machine (step S4), and polish finish-machining processing by the grinder is 
performed to the last (step S5). 

[0007] By the way, when doing in this way and forming each taper sides 12 and 18 in predetermined profile 
irregularity, in order to do the polish activity by the grinder after cutting by the cutting machine, the activity 
which exchanges a cutting machine for a grinder is needed. Therefore, while a housekeeping process becomes 
complicated and reducing productivity, it had become the factor in which cost soars. 
[0008] 

[Problem(s) to be Solved by the Invention] the forging which can acquire predetermined profile irregularity 
while this invention was made in order to cancel the aforementioned fault, and it can raise productive 
efficiency — public funds — it aims at offering a mold and its manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, in this invention, by 
carrying out finishing processing of the taper side of the inner circumference section of a die case, and/or the 
taper side of the periphery section of a dice by cutting which consists of predetermined cutting conditions, 
polish finishing down stream processing can be skipped or shortened, and metal mold can be manufactured 
efficiently. 

[0010] In this case, if cutting speed in cutting is made later than 80 m/min and the front face of a taper side 
will make it quicker than a dry area and 120 m/min, it will be in the condition that chatter arises in a tool and a 
cutting side lenticulates. Moreover, if the amount of slitting of a tool is made smaller than 0.05mm, it will 
become poor [ slitting ], and if it is made larger than 0.1mm, the fault of a tool breaking will arise. Furthermore, 
if the feed per revolution of a tool is made smaller than 0.1mm, galling will arise according to generating of 
frictiona! heat, and if it is made larger than 0.2mm, faults, such as breakage by increase of the cutting force to 
a tool, will arise. Therefore, cutting conditions can be made into cutting speed 80 - 120 m/min. the amount of 
slitting of 0.05-0.1 mm. and the feed per revolution of 0.1-0.2mm, and can acquire profile irregularity equivalent 
to polish finishing by this. 
[0011] 

[Embodiment of the Invention] With the 1st operation gestalt, while the taper side 12 of the die case 10 shown 
in drawing 1 and drawing 2 is formed by the approach equivalent to the former according to the flow chart of 
drawing 3 , the taper side 18 of a dice 16 is formed according to the flow chart shown in drawing 4 . 
[0012] about [ after carrying out roughing processing of the taper side 12 of the KUROMORI steel which 
consists of a configuration shown in drawing 1 first in the case of the die case 10 (step S1) ] — it heat-treats 
so that it may become the degree of hardness (HRC expresses C mold Rockwell hardness.) of HRC40 (step 
S2). Next, cutting processing which serves as criteria with a cutting machine is performed to the taper side 12 
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(step S3). Furthermore, finishing processing by cutting is performed by said cutting machine (step S4). and 
finally, polish finish-machining processing is performed so that the surface roughness of 0.5-5.0micromRmax 
may be preferably obtained by the grinder (step S5). The taper side 12 of 1.5micromRmax was acquired with 
this operation gestalt. 

[0013] In addition, when the unit "micrometerRmax" of surface roughness is sampled in two straight lines 
parallel to the average line of the part (sampling part) which sampled only criteria die length from the cross- 
section curve of the taper side 1 2 and a part is pinched, spacing of these two straight lines is measured in the 
direction of the longitudinal magnification of a cross-section curve, and what expressed this value with mum is 
said (based on JIS B0601-1982.X 

[0014] about [ after carrying out roughing processing of the taper side 18 of the dice 16 which consists of tool 
steel with which the product configuration section 14 was formed on the other hand in the case of a dice 16 
(step S11) ] — it heat-treats so that it may become the degree of hardness of HRC60 (step S12). Next, 
cutting processing which serves as criteria with a cutting machine is performed to the taper side 18 (step 
S13). Furthermore, finishing processing by cutting is performed by said cutting machine so that the surface 
roughness of 0.5-5.0micromRmax may be obtained preferably (step S14). With this operation gestalt, finishing 
processing by cutting was performed with cutting speed 100 m/min, the amount of slitting of 0.07mm, and the 
feed per revolution of 0.14mm, and the taper side 18 of LOmicromRmax was acquired by this finishing 
processing. 

[001 5] pressing a dice 1 6 fit in the die case 1 0, after forming the taper side 1 2 of the die case 1 0, and the 

taper side 18 of a dice 16 as mentioned above — forging — public funds — a mold is obtained. 

[0016] next the forging which is the above, and was made and manufactured — public funds — the 

verification result of the product precision of a mold is shown. As the verification approach, whenever 

[ roundness / of a dice 16 /, plunge include-angle / of a dice 16 /, and tilt-angle / of the taper side 18 ], the 

straightness of the taper side 1 8 was measured, respectively and it compared with the practical use 

management range. 

[001 7] Drawing 5 expresses the actual measurement of the cross-section periphery configuration 22 over the 
criteria circle 20 of the taper side 18 of the dice 16 in the press fit condition shown in drawing 2 at a x-y flat 
surface. In this case, to the practical use management range of the error over the criteria circle 20 being 10 
micrometers, the maximum error is 7.3 micrometers and the roundness of a dice 1 6 has become practical use 
management within the limits. 

[0018] Table 1 shows the result of having measured theta1-theta4 whenever [ to the datum line (axis) of the 
taper side 18 in each location (0 y) indicated to be the result of having measured K whenever / to the datum 
line (axis) of a dice 1 6 / tilt-angle / to drawing 5 , (x, 0) (0, -y) (-x, and 0) / tilt-angle ], to two samples of a 
dice 16. In this case, to practical use management range 1', whenever [ tilt-angle / of a dice 16 ], the actual 
measurement of K is 0.007 degrees (0.42') or 0.008 degrees (0.48'), and has fully become practical use 
management within the limits. Moreover, to practical use management range [ of 1 degree ]**1\ whenever 
[tilt-angle / of the taper side 18 ], the range of the actual measurement of theta1-theta4 is 0.991 degrees (1 
degree-0.54') - 0.994 degrees (1 degree-0.36'), and it has fully become practical use management within the 
limits. 
[001 9] 
[Table 1] 
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[0020] Dra win g 6 expresses the actual measurement of the error over the datum level of the taper side 18 of 
the dice 16 in the press fit condition shown in drawing 2 at a z-y flat surface. In this case, to the practical use 
management range of 10 micrometers of the error over datum level, maximum with error is 3.3 micrometers 
and the degree of field direct of the taper side 18 has become practical use management within the limits. 
[0021] in addition, the forging manufactured as mentioned above — public funds — as a result of performing 
2000 shots of cold-forging shaping using a mold, the dice 16 under shaping did not secede from the die case 
10, or a crack did not arise 

[0022] Next the 2nd operation gestalt is explained. With this operation gestalt, the die case 10 and a dice 16 
are formed, without both performing polish finish-machining processing according to the flow chart shown in 
drawing 4 . In this case, a dice 16 is formed like the 1st operation gestalt, in heat treatment of step S12, the 
die case 10 is formed in the degree of hardness of abbreviation HRC60 in the taper side 12, and the remaining 
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part is formed in the degree of hardness of abbreviation HRC40. Moreover, the die case 10 performed finishing 
processing by cutting with cutting speed 105 m/min, the amount of slitting of 0.07mm, and the feed per 
revolution of 0.15mm (step S14). and acquired the taper side 12 which consists of surface roughness of 
1.5micromRmax by this finishing processing. 

[0023] The dice 16 was pressed fit to the die case 10 which is the above, and was made and formed, and 2000 
shots of cold-forging shaping were performed. Consequently, the omission or crack of a dice 1 6 under shaping 
did not arise, and galling or the abnormalities in a load of a dice 16 were not caused, either. 
[0024] 

[Effect of the Invention] As mentioned above, according to this invention, where manufacture precision is 
maintained, the polish finish-machining processing to either [ at least ] a die case or a dice is omissible, 
reduction of the time amount which compaction of floor to floor time, housekeeping of a processing machine, 
etc. take to this — realizing — efficient — forging — public funds — a mold can be manufactured. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

£Dtaw]ng_1] it is the cross-section explanatory view of the condition before press fit of the die case and dice 
which constitute the metal mold for forging. 

[Drawing 2] It is the cross-section explanatory view of the condition after press fit of the die case and dice 
which constitute the metal mold for forging. 

[Drawing 3] the forging in the conventional technique — public funds — it is the flow chart which shows the 
manufacture approach of a mold. 

[Drawing 4] It is the flow chart which shows the manufacture approach of the metal mold for forging in the real 
applied configuration of this invention. 

[Drawing 51 forging of the operation gestalt of this invention — public funds — it is the explanatory view of 
the measurement result of the roundness of the taper side in the dice obtained by the manufacture approach 
of a mold. 

[Drawing 6] forging of the operation gestalt of this invention — public funds — it is the explanatory view of 

the measurement result of the straightness of the taper side in the dice obtained by the manufacture 

approach of a mold. 

[Description of Notations] 

10 — Die case 12 18 — Taper side 

14 — Product configuration section 16 — Dice 



[Translation done.] 
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